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Project Introduction

We propose to build and demonstrate the world's first multi-wavelength
ocean-profiling high spectral resolution lidar (HSRL). The lidar will provide
profiles of plankton backscatter (bbp) and diffuse attenuation coefficient (Kd)
at two wavelengths, 355 and 532 nm, via the HSRL technique. As part of this
effort, we will advance the TRL of key instrument component technologies to
lower the development time, risk, and cost of a future satellite instrument. We
will develop high speed detection electronics to sample the ocean profile at 1
m vertical resolution, develop an advanced data acquisition and control system
employing intelligent FPGA signal preprocessing and averaging, and
demonstrate a novel, quasi-monolithic interferometer implementing the HSRL
optical filter at 355 nm. We will also explore technologies to attenuate
pernicious signal spikes from specular reflection of the laser from the ocean
surface. These surface reflection spikes are a significant source of signal
artifacts in ocean subsurface lidar signals, and we will implement the following
technologies to reduce these surface spikes: (1) fast photo-multiplier tube
(PMT) gating circuits that will reduce PMT gain for the duration of the surface
spike, (2) new hybrid detectors that have improved immunity to after-pulsing
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